The research addressed the effect of gibberellic acid (GA 3 ) on growth and flowering of Ajania pacifica /Nakai/ Bremer et Humphries 'Bea'. The vegetative growth lasted for 8 weeks in glasshouse, under natural long day and from August 15 -under natural short day. The plants were divided into four groups: 1 -the plants sprayed with distilled water (control combination); 2, 3 and 4 -the plants sprayed with GA 3 ones, twice and thrice, respectively, starting from the 5 th week of growth, and then in the 6 th and 7 th week, successively. Each of the group was divided into two subgroups: the first one treated with GA 3 at concentration of 250 mg·dm -3 and the second with 500 mg·dm -3 . It was observed that double spraying with GA 3 accelerated the buds development of Ajania pacifica, thus shortened the cultivation time by about two days. Treatment with GA 3 at concentration 500 mg·dm -3 stimulated the elongation of shoots more than treatment with GA 3 at 250 mg·dm -3 . The plants sprayed twice were longer than the control and then those sprayed one time. However, elongation of shoots was not remarkable; corymbs were shorter, narrower, and contained lesser number of inflorescences. The present study indicates the specificity of the response of Ajania pacifica to GA 3 treatment, which appears to be different from other ornamental species.
INTRODUCTION
The genus Ajania covers more than 30 species (Erhardt et al. 2008) . The group includes both the plants demonstrating valuable pharmacological properties, including specific substances used in traditional Chinese medicine (Meng et al. 2001) and those appreciated for their decorative value, used by horticulturalists and breeders. Ajania pacifica has originated from Central and Eastern Asia. It represents the family Asteraceae, the same as chrysanthemums, thus similar growing technology can be applied. Formerly it was known as Dendranthema pacificum and earlier as Chrysanthemum pacificum. The relationship between genus Chrysanthemum and Ajania is difficult to define. Hong-Bo et al. (2010) speculate that the discrepancy between them was recorded quite recently and some plants of Ajania can be more or less similar to Chrysanthemum. Their genetic closeness is seen e.g. on the results of the research on breeding intergenus hybrids (Zhao et al. 2008) .
Ajania is a perennial. It differs from chrysanthemums by its small, disc-in-shape inflorescences, growing in corymbs. Flowers of some cultivars are tubular; others have additionally ligulate florets of the same or different colour, distributed on the margin of the inflorescence's head. The inflorescence formation stage is long lasting. They are located on straight rigid stem, which makes the plants a very shapely and durable product. The leaves grow on them alternately, similarly as in chrysanthemums. They are usually longitudinal, jagged in its upper part, wedged at the base.
____________________________________________________________________________________________________________________
Upper sides of leaves are green, with well-marked whitish-silver borders, while undersides are covered with whitish-silver coating, which determines a decorative value of plants. The phase of the vegetative growth of plants took 8 weeks in the glasshouse, exposed to natural long day of 18/17 hours in June/July.
Ajania attracts much interest today, both among the flower producers and the buyers. It shows a strong photoperiodic reaction. In natural conditions Ajania is flowering in autumn, but cultivation can be controlled by applying darkening for shortening the day to 10 hours. The plant is easy to grow. The cuttings get rooted very fast during 10-14 days. It can be also easily propagated in vitro (Zalewska et al. 2012) . In general, it is offered as a pot plant but some cultivars are also used as cut flowers.
The aim of the study presented was to evaluate the effect of GA 3 on the growth and development of Ajania pacifica cultivated in autumn under natural photoperiod for flowering.
MATERIAL AND METHODS
The research was conducted from June 17 to November 2, 2010, using Ajania pacifica /Nakai/ Bremer et Humphries 'Bea' cultivar. The 7-8 cm long cuttings from parent plant were rooted in peat substrate Florabalt Plus Semi 1 (pH 6.0), in plastic pallets with 3 cm in diameter openings on June 17. The rooted plants were divided into four groups: 1 (control combination) -the plants sprayed with distilled water, while plants in groups 2, 3 and 4 were sprayed with solution of gibberellic acid (GA 3 ) one time, two times or three times respectively. Each group was divided into two subgroups: the first one was treated with GA 3 at concentration of 250 mg·dm -3 and the second one with GA 3 at concentration of 500 mg·dm -3 . The first spray was done on July 15 (the fifth week of growth), then successively in the sixth and seventh week. On July 29, after six weeks of growth, the plants were replanted onto tables 25 cm deep, filled with peat substrate Florabalt Plus PV 1, pH 6.0, at the density of 100 plants·m -2 . Starting from August 15, the plants were grown under natural short day (less than 16 hours), which initiated the generative phase. During the phase of vegetative growth the temperature was 25.8/24.3 °C and during the generative phase 20.2/19.5 °C, respectively.
The experiment was set up in randomized block design. Each experimental combination consisted of 16 plants; 4 replication x 4 plants. The following dates were recorded: the appearance of the inflorescence bud, when it was well visible with the naked eye, beginning of flowering when in a half of the buds the first coloured flowers were visible and full flowering when a half of the inflorescences were in full bloom. For presentation in the tables, weighted means were calculated from these dates. The number of days from the beginning of short days until the appearance of the inflorescence buds at microscopic stage of development and the number of days starting from bud emergence to the beginning of flowering (macroscopic stage development), as well as the period of cultivation (from the start of short days to the beginning of flowering) were calculated. The length of main shoot, measured from the ground to topreaching inflorescence; width of the plant, which was the mean of the measurements of two widest dimensions of the plant; the length of the corymb, from the lowest inflorescence peduncles to the inflorescence top, as well as the corymb width, which also included the means of the measurements of two widest places were determined at the stage of full flowering. The number of peduncles of the corymb and the number of inflorescences at full flowering and buds at the early stages of flowering and unstained buds were determined.
The results of morphological traits measurements were subjected to analysis of variance and the significance of the differences across means were defined using Tukey's test at significance level of p=0.05. The calculation involving the use of FR-ANALWAR software was based on Microsoft Excel (Rudnicki 2011) .
RESULTS
In each experimental combination, 100% of the plants flowered, irrespective of the GA 3 concentration and the number of sprays applied. The inflorescence buds started to appear in the first half Table 1 of September. In each combination, the inflorescence buds development to the microscopic stage took about four weeks. Buds were visible by naked eyes 7 to 10 days later. Irrespective of the concentration, the buds on the plants sprayed with GA 3 twice developed slightly faster than in the control plants. Full flowering occurred at the beginning of November (Tables 1 & 2) . The application of GA 3 at higher concentration resulted only in one-day prolongation of the cultivation period, whereas, irrespective of the concentration, the double spraying with GA 3 shortened the growing period by two days, which was not observed in those sprayed once or three times (Table 2) .
It was observed that both the concentration of GA 3 and the number of its applications affected the length of main shoot. GA 3 at higher concentration elongated them by only 3 cm. However, irrespective of the concentration, the plants sprayed twice Table 1 were longer (an average of 3 and 5 cm) than those sprayed once or than the control. Neither the concentration nor the number of GA 3 applications affected the width of the plants, which reached on average of 15.5 cm. No significant differences in the interaction of both factors on the length of main shoots and the width of the plants were noted (Table 3) . Regardless of the number of GA 3 application, the concentration did not affect the quality of inflorescences in the corymbs. The number of GA 3 sprays, affected all those features, except for the number of peduncles and unstained buds. The corymbs produced by the control plants were longer than those sprayed two times with GA 3 . The plants treated with GA 3 produced narrower corymbs but there were no significant differences in the width of the corymbs between single, double and triple GA 3 application. Both at 250 mg·dm Table 1 DISCUSSION Treatments with gibberellin can trigger flowering in some plants, in others the effect can be the opposite (Mutasa-Göttgens and Hedden 2009). In the experiment presented here, 100% of the plants flowered irrespective of the GA 3 concentration and the number of sprays applied. At each application, bud development to the microscopic stage took about four weeks. On the plants sprayed with GA 3 twice, the buds developed slightly faster than on the control plants. The application GA 3 at higher concentration resulted only in one-day prolongation of the growing period. Full flowering occurred at the beginning of November. This time of flowering coincided with All Saints Day in Poland when, by tradition, chrysanthemums are bought in huge numbers and ajania can become an interesting alternative of chrysanthemum, mostly as an additive to the flower arrangements. In the experiment reported by Dobrowolska and Janicka (2007) , GA 3 application at concentration of 10 mg·dm -3 did not accelerate flowering of Impatiens hawkeri 'Riviera Deep Salmon' and 'Riviera Pink', but it increased the number of flowers in 'Riviera Pink'. SchroeterZakrzewska and Janowska (2007) reported that application of GA 3 increased number of buds and flowers in Impatiens walleriana, but had not impact on the time of flowering. In the research presented, concentration of GA 3 did not affect the quality of plants (length and width of the corymb, the number of peduncles, unstained buds, buds at the early stages of flowering, and inflorescences in full flowering) regardless of the number of applica-
